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ABSTRACT 
    This paper presents the importance of the multidisciplinary 
aspects in high level education. Alta Scuola Politecnica 
(ASP) is a joint program for selected students attending 
master degree programs at University of Politecnico di 
Milano and Politecnico di Torino, involving also private 
Italian companies such as Telecom Italia and Pirelli Lab., 
which enables an educational platform from different 
disciplines to meet, exchange ideas and develop innovative 
projects through international seminars, advanced courses and 
a final project evaluated by a multidisciplinary professor 
commission. The ASP educational structure follows 
Rosenberg’s learning by doing, using and interaction scheme 
(Rosenber, 1983). The final project ‟Smile with SIMPATIA‟ 
is a communication system for disabled people designed by a 
team of students from design, management, computer, 
telecommunication and electronic engineering departments 
and promoted by Telecom Italia and Pirelli Lab, two major 
Italian telecommunication companies trigger technological 
innovative broadband applications to exploit user experience 
scenarios. It is a good example to practice multidisciplinarity 
teamwork using different capabilities and competences in 
order to reach more innovative solutions (Hoegl and 
Gemuenden, 2001). Moreover the need of a multidisciplinary 
team is also fostered by the User Centred Design approach 
adopted in this project in order to answer in a proper way to 
the needs of a special user group like disabled people. 
INTRODUCTION 
The transition towards digital communication age will 
affect every dimension of the socio-technical system in which 
we live and it will touch all the scales of time and space at 
which it works. Working in a multidisciplinary approach will 
confront more detailed and satisfied answers to the complex 
problems of our everyday life. 
It is a common belief that IT should enable the removal of 
barriers from common life to people with disabilities 
supporting their autonomous actions. Technology needed to 
be interfered with human sciences in order to understand and 
apply in the human context. Communication is absolutely part  
 
 
 
of a common life but it can often become a problem for 
people with disabilities. Many disabled people are required to 
spend most of their time at home or in an appropriate 
healthcare structure. For many disabled people modern IT 
technologies can become a link point with the external world: 
it could become possible to work, buy goods and even study. 
One of the possibilities given by IT is video communication. 
Unfortunately, disable people can seldom benefit of these 
innovations since they are not thought for them, even if many 
rehabilitation therapists state that patients could take many 
advantages in integration with the society even in positive 
effects for personal psychological conditions. Conscious of 
such a role of IT, many governments have made laws to 
ensure rights to disabled people since 90s. 
The project „S.M.I.L.E with Simpatia‟ concerns an 
application of broadband technology into healthcare aiming at 
bridging the gap between human and technology through a 
video communication system for residents living in Simpatia, 
a social cooperative for disabled people that gives primary 
and rehabilitation services for people who have both physical 
and cognitive problems, located in Como, Italy. This system 
predicts an alternative, easy and enjoyable way to 
communicate with parents, relatives, friends and the outside 
world reducing their sense of isolation and increasing the 
integration to the society. 
I. PROJECT 
The project is a part of Alta Scuola Politecnica, which is 
high education program collaboration between the 2 biggest 
technical universities in Lombardy, Italy. The aim of the 
program is to offer an integrated mix of traditional didactic 
activities such as seminars and lectures with more interactive 
activities as workshops and practiced-based research projects 
collaboration with the Italian industry to 150 multicultural 
and multidisciplinary students highly selected from both 
entities. 
The project has been developed in two and a half years 
time following a general timeline in order to plan all the 
actions of the team which is composed of 5 different 
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disciplines; design, management, telecommunication, 
computer and electronic engineering. 
Each team member has led a peculiar task that best fitted 
his/her own expertise areas, even if everybody took part in 
more than one task in order to bring ideas from different 
perspectives and propose innovative solutions. Designer has 
worked on all the aspects related to system's design from 
analyzing the problem to designing different interface 
diagrams regarding to the interaction with disabled people. 
Computer engineer has focused his work on software related 
matters developing the software Simple Talk and testing some 
user identification systems for system's completion. 
Telecommunication engineer has considered the 
telecommunication layer of the project analyzing services, 
protocol and software requirements. He evaluated different 
scenarios for the project. Management engineer has 
conceived the business plan and the market strategy of the 
project. He supervised all the system's development in order 
to guarantee it could be marketable. Electronic engineer has  
analyzed all interaction tools and hardware in Simpatia and 
designed the hardware necessary to identify users and simple 
tools to be used by users to communicate with our software. 
All the members of the group studied UCD techniques, 
performed interviews and collected feedback from patients 
during visits to Simpatia. 
II. METHODOLOGY 
Being a multidisciplinary team, as a methodology we have 
used User Centred Design (UCD) techniques in order to 
propose a solution to the physical and cognitive needs of the 
disabled people by using ergonomics design tools. UCD 
guidelines include user involvement in all stage of the design 
process, from the analysis to final evaluation; iterative 
process with prototyping/evaluation/modification cycles; 
interdisciplinary of the design team as defined in Norman and 
Draper (1986). 
The use of a multimedia environment conveys a multitude 
of feelings that are not so easy to manage for a disabled 
person who has cognitive problems. Usually the development 
of a system starts from a technical purpose to be reached and 
consequently continues to develop its usability and customer 
satisfaction. In this highly technical project we decided to 
start from the analysis of the user and then realize a prototype 
of our system in order to satisfy their requirements. We have 
started finding the user requirement passing through different 
phases: elicitation, analysis, specification and validation. 
Accordingly to UCD techniques, we proceeded submitting 
a survey to Simpatia‟s staff in order to better understand 
users‟ needs and the organizational structure in addition to 
some interviews and focus groups with patients and staff 
members together with ethnographic observations of patients 
during their usual routine by taking videos, photos and notes. 
The qualitative and quantitative information was extremely 
helpful to shape the next steps.  
We found that patients could have developed a kind of 
repulsion towards new technologies due to a feeling of 
inadequacy and fear of judgments; this revealed how 
independence and a high degree of customization were 
important for the new system to make them more comfortable 
while using the system. Moreover, this suggested an 
important constraint for final testing on the prototype of the 
system. The possibility of communicating with relatives, 
doctors and friends with high quality audio and video was 
rated very useful by all the people we interviewed. At the 
same time everybody agreed in considering the available 
standard video communication systems are fairly good for 
performances but not easy enough to be used by disabled 
people. 
 
 
 
 
 
 
 
 
Fig. 1. User Centred Design Approach (www.sapdesignguild.org) 
 
In the second phase, we filtered information that was 
collected during the elicitation phase in order to solve 
misunderstandings. We also explored different solutions to 
the problem discussing with the stakeholders. In the following 
specification phase, we documented and represented the 
result of the process analysis in a more formal way using for 
communication, brainstorming and evaluation. It is important 
to say that in this phase, we did not convey a design solution; 
we still remained in the problem domain. Eventually, we 
validated the identified requirements discussing with all the 
stakeholders. 
In order to meet user needs we have done some research 
about the technological development of wideband access and 
their social and economical impacts carefully evaluating the 
characteristics of existing solutions outlining the functional 
and emotional requirements. Then we have started the design 
phase beginning from the concept generation, prototyping to 
evaluation of the solution. In order to develop concepts, we 
have generated possible scenarios describing actors, contents 
and the interaction of the users.  
After defining scenarios, we have designed the concept 
proposal in order to develop the prototype. For this task we 
have selected four patients to work with. They represented the 
heterogeneity of Simpatia‟s residents and were involved in 
each decision making and system development process. 
Notwithstanding the importance of the technical side of the 
project, our focus was on the hardware and video interfaces 
that users interact with the system. Based on the data we 
collected and filtered, we have designed some possible user 
interfaces for the software that were tested, revised, validated 
and eventually approved by the four patients selected in. To 
perform usability evaluations we leveraged a well-known 
technique called Wizard of Oz. This last phase can be 
considered the most delicate one since one of the test users 
was distrustful about the use of technology, while for others 
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considered the test as a challenge of using a brand-new tool. 
For all these reasons, user test was not conducted according 
to classic method, but divided in two steps: the first test phase 
was made through the help of Simpatia staff to introduce and 
guide the users how to use the new interface in a more 
comfortable way considering it as a game; while in the second 
step users were independent and free to perform the task on 
their own. 
III. SOLUTION 
The project results in a video communication system starts 
from approaching to a room which is already equipped with 
all the tools needed by the users in order to use for a private 
communication. Door opening and user recognition are 
enabled by a passive RFID tag. Inside the room there is a 
standing point marked by an adhesive floor minder that shows 
the user where to interact with the system. The room is 
furnished with a sound system which supports the interaction 
audibly; a camera and a microphone integrated on the wall. 
The interface is projected from the other side of the wall and 
the interactive tool is changing depending on the different 
type of user and interface.  
The final design of the system is mainly composed by a 
novel front-end interface for the well-known Skype VoIP 
software (www.skype.com) with physical interaction devices 
and customizable user interfaces. In spite of its difficulty of 
use, some of Simpatia‟s guests were already had some 
experience using Skype and so the final system inherited all 
of their basic settings. 
The solution in this case might be whether symbol or 
character-oriented communication aids supporting with an 
audio output and the written text to stress the perception. The 
main idea behind the solution is the reduction of user direct 
input. This kind of interaction can be achieved in two main 
ways: 
- proper designed interfaces that need a reduced 
number of inputs, e.g. number of button pushes to make the 
system execute orders, such as a call  
- automatic system customization with a user 
transparent recognition. 
All team members have given contribution to different 
phases of the project development shown in the Figure 2. 
 
 
 
 
 
 
 
Fig. 2. Multidisciplinary approach in the process of S.M.I.L.E 
with Simpatia project. 
 
Each discipline had knowledge of how to use UCD as a 
method to solve a design problem. On the other hand each 
discipline has its own approach to look through problem and 
verify their possible answers from their background 
experience. During the project, 4 formal presentations are 
done to the professors, and various informal and Skype 
meetings among the team members where is core point of 
exchanging of information and ideas. Inside the team, each 
team member was aware of their responsibility, therefore 
everybody was respectful to others‟ ideas and proposals. 
A. Design Contribution  
From the design point of view the project starts by 
analyzing the problematic issues with the other members 
group mainly from user experience considering the perception 
of disabled people and interaction with the interface and the 
interaction tool.  
Two different types of interfaces are developed according 
to their communication capabilities to use the interactive 
tools. The first one is shown in Fig. 3, called “Touch Screen 
Interface”, introduces all the patient„s contacts on the screen 
identifying each one with a large frame picture indicating 
his/her name. The user selects the person to call, clicks on the 
icon then the frame becomes wider, and then automatically 
connects to the video communication enlarging its frame in a 
square form.  
 
 
Fig. 3. Touch Screen Computer based Interface Design 
 
 
Fig. 4. Sliding Photos on the Screen 
 
The second proposed interface called “Sliding Photo 
Interface” inspired from the application that is used in 
elevator. As it is shown in Fig. 4, contacts’ photos slide in 
front of the user while an electronic voice spells their names. 
Pushing the green button “chiama” (i.e. “call” in English) or 
saying the word “chiama”, the desired call contact can be 
selected. This system has two advantages: (i) it is an already 
used behavioral pattern, thanks to the usage of the lift, and (ii) 
it is a way to lower as much as possible the need of input 
from the user in a way that the system is in charge to suggest 
tasks. The overall design is supported by images, icons and 
text for specially developed to perceive the process at a 
maximum level. The sequence of the photos in their album is 
reordered according to the frequency in the calling history of 
the user.  
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Fig. 5. Sliding Photos on the Screen 
 
Low visibility or sight diseases, such as color blindness, 
need a different type of interface. Color is a very important 
issue in the design of the layout. According to the some 
researches, yellow color writing on a dark color background, 
especially black, has the high visibility on the perception. 
However, the audio system maintains the action done in each 
step of the interaction giving support to color blinded people.  
B. Engineering Contribution  
Contribution from an engineering perspective has been 
aimed at finding innovative technical solutions to make the 
interaction system feasible. In particular, the most important 
part has been focused on finding a cost effective way and 
platform to develop the final video-communication system 
and realize the interfaces. Then, it has been necessary to 
design physical interfaces between the software system and 
the users, such as big buttons to confirm selections whenever 
the user preferred physical devices to voice interaction. 
Moreover equipment on the wheelchair to use RFID has been 
customized to meet this special requirements and to respect 
cost constraints, in fact in the there was not any off-the-shelf 
software library. Eventually, a deep analysis of network 
infrastructure dimensioning was due to ensure a good quality 
for audio and video communication. 
C. Management Contribution  
    This part includes a new corporation started from a 
practical didactic activity whose first goal is the further 
development of the system proposed and implemented in 
collaboration with Simpatia, ASP project. The funding 
shareholders will be the team members coming from different 
backgrounds of master’s education that have developed the 
initial system: it means that the start – up corporation will be 
guided by 4 engineers specialized each in a different industry 
and a designer. Such figures present complimentary attitudes 
and knowledge, but they are linked each other by motivations, 
social missions and a moderate entrepreneurial spirit. Internal 
organization scheme, market and industry assessment, 
competitors and threats for our business, marketing strategies, 
and intellectual property rights, operative, risk plans and 
financial plans are executed by the management student. 
 
 
 
 
 
 
 
Fig. 6. Gantt‟s Diagram 
IV. RESULTS AND DISCUSSION 
The research project “S.M.I.L.E. with Simpatia” has been 
an opportunity in practical education to learn and experiment 
a completely new and effective way of developing IT 
products and services for disabled people based on UCD 
techniques with a multidisciplinary team. From didactical and 
practical experience in high level education towards a 
temptation of a professional spin/off brought another added 
dimension to the education filling the gap between the 
professional and educational experiences. Designing for 
disabled people is an important topic from an ethical point of 
view and it is an opportunity for the academic world to be 
able to develop interdisciplinary research projects in order to 
solve problems and create new systematic solutions. In 
addition to that such a system paves the way to future remote 
healthcare communications among patients, doctors and 
relatives. This is certainly a field where it is extremely worth 
investigating in since benefits will be over and above the 
enhancement of patients‟ social life, as it may radically 
change the way people consult with doctors. 
This project has given some important hint from a 
methodological point of view thanks to the adoptions of UCD 
methodology and its one of the multidisciplinary property. 
Often the design of a system is mainly focused on its 
functionalities and physical ergonomics but it seldom takes 
into consideration users‟ psychology. Generally this 
consideration is often neglected during regular projects, 
however dealing with disabled users it should be a 
recommended approach. In the case of Simpatia a good 
empathic relationship has been the most important key to face 
the project development starting from the observation to the 
final testing, requiring a particular effort from all the 
stakeholders and different disciplined team members: it was 
evident how this kind of approach was a necessary condition 
for project success. 
ACKNOWLEDGMENT 
We wish to thank prof. Margherita Pillan for her support 
during the project, Giordano Brombin and Pietro Gazzano 
who respectively worked on the telecommunication and 
managerial issues of the project. 
 
 
 
 5 
REFERENCES 
Blomberg, J, Burrell M, Guest G, 2002. An ethnographic approach 
to design, in the human computer interaction handbook: 
Fundamentals, evolving technologies and emerging 
applications. 
Busby, G and Whitehouse, D, 1997. Technology and society: how 
information and communication technologies can enhance the 
lives of persons with a disability. In Proceedings of 
International Symposium on Technology and Society, 
'Technology and Society at a Time of Sweeping Change'. 235-
243, (Jun 1997). 
Carroll, J. M. 1999. Five Reason for Scenario-based Design, 
Proceedings of the 32nd Hawaii International Conference on 
System Sciences, 1999. 
Carroll, J, M, 2002. “Scenarios and Design Cognition”, 
APCHI2002, Oct.23-26, Beijing, China, 2002: 23-46. 
Glinert, E, and York, B, 2008. Computers and People with 
Disabilities. ACM Trans. Access. Comput. 1, 2 (Oct. 2008), 1-
7. 
Gonzalez-Abascal, J, and Gardeazabal, L, Arruabarrena, A, 1991. 
Providing telecommunications access to people with special 
needs. IEEE Journal on Selected Areas in Communications, 9, 
4 (May 1991), 601-604. 
Hoegl, M., Gemuenden, H.G., 2001. "Teamwork quality and the 
success of innovative projects: a theoretical concept and 
empirical evidence", Organization Science, Vol. 12 pp.435-49. 
Kelley, J, F, 1984. An iterative design methodology for user-friendly 
natural language office information applications. ACM 
Transactions on Office Information Systems, March 1984, 2:1, 
pp. 26–41. 
Lifchez, R, and Winslow, B, 1979. Design for independent living: 
The environment and physically disabled people, Architectural 
Press, Boston 
Norman, D, A,  1993. Invisible Computer: Why Good Products Can 
Fail, the Personal Computer Is So Complex, and Information 
Appliances Are the Solution. 
Norman, D, A, and Draper, S, W, (Eds.) 1986. User centered system       
design: New perspectives on human-computer interaction, 
Hillsdale, NJ: Lawrence Erlbaum Associates. 
Rosenberg, N., 1983, Inside the Black Box: Technology and                    
Economics, Cambridge University Press  
Thornett, C, E, E, and Brown, A, W, S,  1988. Interfacing modern 
technology to disabled patients. IEE Colloquium on 
Engineering Design for the Disabled, 9/1-9/2, 10 (Nov 1988). 
Tornquist, J, 1999. Color and Lighting. Theory and Practice, Ikon, 
Milano, p.253. 
Viktor, M., The product Milieu and Social Action, in discovering       
design, exploration in design studies, The university of 
Chicago   Press, Chicago and London. 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 6 
 
 
 
 
 
 
 
 
